A new proposal method for quantitative pollen analysis of pollen grains in each gram of bee honey was described, using a Neubauer improved chamber for leucocytes and erythrocytes counting.
INTRODUCTION
Bee honey contains numerous pollen grains (mainly from plants bees feed on) of which provide exact information for the quality of honey. Quantitative pollen analysis is a branch of palynology (science of pollen and spores) and used in the microscopic investigation of bee honey. The microscopic analysis is a widely accepted assumption by many scientists (Oddo and Piro, 2004) . The method provides essential information about the hygienic aspects of bee honey production, its contamination with mineral dust ( Haemocytometer (Neubauer improved chamber) which used in routine laboratory practice for leucocytes and erythrocytes counting (Heldrup et al 1992), also used for counting pollen grains from plants (Delaplane et al., 2013) , and to evaluate the number of pollen grains attached to bees (Human et al 2013). Therefore, in the present work it was used as a new method for quantitative pollen analysis of pollen grains in each gram honey.
In were taken with automated pipettes from the bottom of each tube. The amount was chosen due to the experimentally established fact that a volume of .01 μl fills entirely, without leaking, the two semireflective segments of the Neubauer improved chamber after placing the cover glass. Under direct light, the positions of the gridded areas were identified and the 0.1 μl samples were pipetted in the middle of grids, resulting in two drops on each grid. A thin coverslip (Cover glass, 24 x 32 mm, thickness 0.13-0.17 mm), was then carefully placed perpendicularly to the wide side of the chamber to cover entirely the gridded areas and to contact tightly the chamber edges Fig. (1) .
Fig.1. Neubauer improved chamber
Using a light microscope, eyepiece lens 10х and objective lens 10x/0.24, the two grids of the chamber were brought into focus and all pollen grains within them were counted using objective lens 40x/0.26, including those grains within each medium square and those that are over the top and right sides of the square (even when they are partially out) Fig. (2) . Neubauer 's improved chamber has 9 large squares each with a 1 mm 2 area, and each of them could hold 0.1 mm 3 of honey solution because when putting the sample under the coverslip, the cell suspension reaches a height of 0.1 mm (Neubauer's improved cell counting chamber, 2003). Taking these data into account, and considering one of the large squares, the volume will be: For obtaining the arithmetic mean (x -) of pollen grains counted in the two grids of the chamber for 10 tests (A1-10) were as followed: 10 readings done in longer time intervals (1 month) were made from each honey sample, the results for pollen grains number in both chamber grids for the ten tests (А1-10) were as followed: А1 = 16 / 2 (number of chamber grids) = 8 А2 = 15 / 2 = 7.5 А3 = 15 / 2 = 7.5 А4 = 16 / 2 = 8 А5 = 15 / 2 = 7.5 A6 = 15 / 2 = 7.5 A7 = 16 / 2 = 8 A8 = 15 / 2 = 7.5 A9 = 16 /2 = 8 A10 =16 / 2 = 8 Х -= 7.75
s. e. (standard error) =0.08
The calculated pollen grain numbers in 1 g honey for each test run according to the formula (Х1-10) was as followed: Х1 = 8 х 5000= 4*10 4 pollen grains/ 1 g honey Х2 = 7, 5 х 5000 = 37.5*10 3 pollen grains / 1 g Х3 = 7, 5 х 5000 = 37.5*10 3 pollen grains / 1 g Х4 = 8 х 5000 = 4*10 4 pollen grains / 1 g Х5 = 7, 5 х 5000 = 37.5*10 3 pollen grains / 1 g Х6 = 7, 5 х 5000 = 37.5*10 3 pollen grains / 1 g Х7 = 8 х 5000 = 4*10 4 pollen grains / 1g Х8 = 7, 5 х 5000 = 37.5*10 3 pollen grains / 1 g Х9 = 8 х 5000 = 4*10 4 pollen grains / 1 g Х10 = 8 х 5000= 4*10 4 pollen grains / 1 g Х -= 387500
s. e. =4166.7
RESULTS AND DISCUSSION
The results from counting pollen grains in bee honey samples collected from experimental apiaries from Qalyubia Governorate and local market in Egypt, produced in 2013, 2014 and 2015 are presented in Tables 1 to 6 .
The number of pollen grains of citrus honey samples collected during 2013 from different apiaries in Qalyubia Governorate and local market in Egypt were summarized in Table ( (H6) without any significant difference between them and their averages were 26750 ±2814.9, 26200 ± 2493.5, 25750 ±2445.2, 17000 ±1658.3 and 14750 ± 2187.4 pollen grains / g honey, respectively. Meanwhile, the number of pollen grains of clover honey samples collected during the same year 2013 from different apiaries in Qalyubia Governorate and local market in Egypt were summarized in Table ( 2). The number of pollen grains in each gram of clover honey collected from Shalakan (H8) significantly came the first in order and its average was 47750 ± 2056.5 pollen grains / g honey. Followed by the sample collected from Kanater (H7) which significantly came the 2 nd in order and its average was 35750 ± 3051.6 pollen grains / g honey. The samples collected from Cairo Univ. (H11), Tookh (H9) and Agri. Ministry (H10) significantly came the 3 rd in order, without any significant difference between them and their averages were 21000 ±2114.8, 15250 ±1416.7 and 14250 ±1750 pollen grains /g honey, respectively. While the sample collected from Ain Shams Univ. (H12) significantly came the last in order and its average was 11000 ±1715.9 pollen grains / g honey without any significant difference with the samples H9 and H10. The number of pollen grains of citrus honey samples collected during 2014 from different apiaries in Qalyubia Governorate and local market in Egypt were summarized in Table ( 3). The number of pollen grains in each gram of citrus honey collected from Kanater (H27) significantly came the first in order and its average was 88750 ± 2963.9 pollen grains / g honey. Followed by the sample collected from Agri. Ministry (H18) which significantly came the 2 nd in order and its average was 54000 ± 1943.6 pollen grains / g honey. The samples collected from Ain Shams Univ. (H15) and Gharbia Governorate (H22) significantly came the 3 rd in order and their averages were 33500 ± 1870.8 and 31000 ±1632.9 pollen grains / g honey, respectively. But the samples collected from Shalakan (H13) and Tookh (H14) were the last in order with averages of 18750 ± 1547.8 and 18750 ± 1070 pollen grains /g honey, respectively without any significant difference between them. Meanwhile, the number of pollen grains of clover honey samples collected during the same year 2014 from different apiaries in Qalyubia Governorate and local market in Egypt were summarized in Table  ( 
